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© Dishwashing machine comprising a wash tank 
(1) arranged to be supplied with fresh mains water, 
through an appropriate water supply circuit (8-14), so 
as to perform operational cycles comprising a wash- 
ing phase and at least a rinsing phase. A water 
recovery system (14, 15) is provided to store in a 



reservoir (1 1 ) the water from the last rinse in view of 
re-using it during a subsequent washing cycle. 

Said reservoir (1 1 ) is a part of said water supply 
circuit (8-14) so that it is capable of being flushed by 
the fresh mains water delivered into the tank (1, 4) 
when said supply circuit is opened. 
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The present invention refers to a washing ma- 
chine, in particular a dishwashing machine, com- 
prising an arrangement provided to reclaim the 
water used to carry out at least an operational step 
or phase of the process. 

From such patent specifications as EU-A-0 287 
990 and DE-A-2 910 140 clothes washing ma- 
chines are already known in which the water from 
at least a rinse phase is collected in an appropriate 
reservoir, which is connected in parallel thereto, in 
view of its reuse in the pre- wash or main wash 
phase of a subsequent process. 

US-A-4 810 306 further discloses an industrial- 
type dishwashing machine in which part of the 
water used for washing and the whole amount of 
the water used for rinsing is collected and stored in 
a reservoir and the so formed mixture is then used 
for a subsequent washing cycle. 

All such provisions and arrangements are ef- 
fective in bringing about an appreciable energy 
saving effect, but share the drawback generated by 
the fact that the rinse and/or wash water stored in 
the reservoir is at least partially contaminated, ie. 
polluted. As a consequence, the same reservoir 
can be subject to heavy settlements or scaling to 
an unacceptable extent with time, apart from a 
quite likely formation and build-up of molds, fungi 
and/or bacteria that may affect the use of the 
dishwashing machine from a hygienical point of 
view. 

It is therefore a purpose of the present inven- 
tion to generally provide a washing machine 
equipped with an effective water recovery arrange- 
ment which is substantially free of the above cited 
hygienical and scale-formation problems. 

According to the present invention, this aim is 
reached in a washing machine with a water recov- 
ery arrangement provided with the features and the 
characteristics as recited in the appended claims. 

The characteristics and the advantages of the 
present invention will become more apparent from 
the description that is given below by way of non- 
limiting example with reference to the accompany- 
ing drawings in which: 

- Figure 1 is a schematical view of a preferred 
embodiment of the washing machine accord- 
ing to the present invention; 

- Figure 2 is a view of an electrical circuit 
arranged to ensure programmable switching 
on and off of the main operational parts of the 
washing machine shown in Figure 1 ; and 

- Figure 3 is a diagram illustrating the opera- 
tion of the circuit shown in Figure 2. 

With reference in particular to Figure 1, the 
washing machine is preferably a dishwashing ma- 
chine. The latter comprises a washing tank 1 
equipped with a collecting sump 4 and accomodat- 
ing at least a rotating spray arm 2 adapted to be 



supplied by a circulating pump 3 with water being 
taken in from said sump 4 through a filter 5. In a 
traditional manner, the portion of the sump 4 situ- 
ated upstream of the filter 5 is connected with a 

5 pipe 6 associated to a drain pump 7. 

From the sump 4, preferably in correspon- 
dence of a portion thereof situated downstream of 
the filter 5, a conduit 14 branches off, said conduit 
14 being provided with a recovery pump 15 and 

to flowing into a reservoir 1 1 . According to a feature 
of the present invention, said reservoir 11 is ar- 
ranged to act as a volumetric metering reservoir 
and is adapted to receive also fresh mains water 
through an appropriate supply conduit 8, which is 

15 provided with a normally closed electromagnetic 
water inlet valve 9 and a water softener 10. The 
bottom of the reservoir 1 1 communicates with the 
inside of the tank 1 through a pipe 12 provided with 
a normally closed electromagnetic or similar valve 

20 means 13. In a preferred manner, the pipe 12 
connects with the conduit 14 downstream of the 
electromagnetic valve 13 and upstream of the re- 
covery pump 15. 

The metering reservoir 11 is preferably pro- 

25 vided with level control means, which may for 
instance comprise a float 16 adapted to enable the 
water inlet valve 9 to be opened only when the 
level of the water in the reservoir 1 1 is below a pre- 
determined value L. 

30 As this is illustrated schematically in Figure 2 

by way of example, the float 16 is adapted to 
actuate a switch (which may also be a commutator) 
17 arranged to deliver a power supply to the elec- 
tromagnetic valve 9 through a further switch T1 that 

35 is controlled by the programme control unit of the 
machine. In a per se known manner, said pro- 
gramme control unit may comprise a timer 18 
adapted to drive a set of cams (not shown) which 
in turn control a series of electrical switches T1-T7. 

40 The switch T2, which is connected in parallel with a 
thermostatic switch Th, controls the operation of 
the timer 18, whereas the switches T3-T7 are re- 
spectively adapted to control the operation of the 
circulating pump, 3, the drain pump 7, the recovery 

45 pump 15, the valve 13 and a heating element 19 
provided to heat up the water collected in the sump 
4. 

The operation of the circuit shown in Figure 2, 
as this is illustrated in the diagram shown in Figure 

50 3, is substantially a traditional one, so that it will be 
not described in detail here. According to the se- 
lected programme, each operational cycle of the 
corresponding process will include at least a wash- 
ing phase and/or at least a rinsing phase, during 

55 which the circulating pump 3 will supply the rotat- 
ing spray arm 2 with the water that collects in the 
sump 4. 
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In any case, each one of said operational 
phases starts with only the water inlet valve 9 
opening, so that the conduit 8 supplies the meter- 
ing reservoir 11 with fresh mains water until the 
predetermined level L is reached. At this point the 
valve 13 is opened, so that the water volume 
collected in the metering reservoir 11 is let by 
gravity into the sump 4 through the pipe 12 and the 
conduit 14. 

Usually, at the end of such operational phases 
(which are carried out in a quite traditional way, 
possibly under heating up of the water by the 
heating element 19) the pump 7 is operated in view 
of delivering to the drain, through the pipe 6, the 
water collected in the sump 4. 

However, at the end of at least one of such 
operational phases, preferably at the end of the last 
rinse phase, the drain pump 7 is not operated, ie. 
is kept de-energized, whereas the recovery pump 
15 is operated instead. The rinse water collected in 
the sump 4 is therefore delivered, through the 
conduit 14, to the reservoir 11, where it is then 
stored in view of its being re-used during the first 
operational phase of a subsequent washing pro- 
cess. If required, fresh water from the mains can 
be added the so recovered rinse water until the 
level L is reached in the reservoir 1 1 . As described 
in the references cited introductorily, for instance, 
the rinse water stored in the reservoir 11 may be 
used in a subsequent washing process as pre-wash 
or wash water, depending on the programme being 
selected. It will of course be appreciated that the 
selection of the phases of both recovery and sub- 
sequent re-use of the water may vary according to 
actual needs and does not in itself fall within the 
scope of the present invention. 

In any case, since the reservoir 1 1 is a part of 
the water supply circuit 8-14 (to which it is con- 
nected in series), the same reservoir 11 is auto- 
matically flushed, and washed, with fresh water 
from the mains, along with the valve 13 and the 
conduits 12 and 14, during each water inlet phase 
taking place after a water recovery phase carried 
out by operating the pump 15. This practically 
enables the water from at least one operational 
phase of a washing process to be recovered in an 
effective way, while overcoming the hygienical and 
reliability problems associated with prior-art solu- 
tions. In this connection, it should be noticed that 
the conduit 14 connects with the sump 4 down- 
stream of the filter 5; in an advantageous manner, 
this enables only filtered water, and therefore water 
that is substantially free of soil particles, to be 
recovered and temporarily stored in the reservoir 
11. 

It will be appreciated that the above described 
washing machine may undergo a number of modi- 
fications without departing from the scope of the 



present invention. 

For instance, the pumps 7 and 15 may be 
replaced by a single pump adapted , in association 
with appropriate flow diverting means, to selectively 

5 deliver the water from the sump 4 to either the 
drain 6 or the reservoir 1 1 . 

As illustrated in Figure 2, furthermore, the 
washing machine may comprise a preferably man- 
ually operated commutator or similar switch 20. 

10 When set in a normal resting position (as shown in 
Figure 2), said commutator switch 20 connects the 
switch T5 to the drive motor of the recovery pump 
15, which is therefore enabled to operate in the 
afore described manner, as controlled by the pro- 

75 gramme control unit of the machine. 

The commutator switch 20 can be switched 
over to an operational setting in which it de-en- 
ergizes the recovery pump 15, while connecting 
the switch T5 to the drive motor of the drain pump 

20 7 instead. Therefore, the afore described phase, in 
which the rinse water is stored in the reservoir 1 1 , 
is hereby changed into a normal water drain phase, 
in which the pump 7 is operated, thereby prevent- 
ing contaminated water from being stored in the 

25 reservoir 11. This turns out as being particularly 
advantageous when the dishwashing machine is 
operated for the last time before an expectedly 
long non-use period, thereby preventing contami- 
nated water from being stored in the reservoir 11 

30 under conditions which may well become hygieni- 
cally critical during said prolonged pause. 

Claims 

35 1. Washing machine with water recovery arrange- 
ment, comprising a wash tank capable of being 
supplied with fresh mains water through a nor- 
mally closed water supply circuit adapted to 
be opened by programme control means to 

40 perform operating cycles comprising at least a 

washing phase and/or at least a rinsing phase, 
said water recovery arrangement being capa- 
ble of storing in a reservoir the water from at 
least one of said phases for re-use during a 

45 subsequent cycle, characterized In that said 
reservoir (11) forms a part of the water supply 
circuit (8-14) so as to be substantially flushed 
by the flow of the water delivered into the tank 
(1 , 4) each time that said water supply circuit 

so is opened. 

2. Washing machine according to claim 1, char- 
acterized in that said reservoir (11) is ar- 
ranged in the form of a volumetric metering 
55 reservoir for the fresh mains water to be let 
into the wash tank (1 , 4). 
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3. Washing machine according to claim 1, 
wherein said water recovery arrangement com- 
prises a pipe with a pump controlled by said 
programme control means and capable of de- 
livering water from the wash tank into said 5 
reservoir, characterized in that, via valve 
means (13) controlled by the control means 
(T6), the reservoir (11) is connected with said 
pipe (1 4), and therefore with the wash tank (1 , 

4), upstream of said pump (15). w 

4. Washing machine according to claim 1, 
wherein the wash tank comprises water filter- 
ing means upstream of which it is connected 

with drain means, said water recovery arrange- 75 
ment comprising a pipe with a pump controlled 
by the programme control means and adapted 
to deliver water from the tank into said reser- 
voir, characterized in that said pipe (14) 
branches off the wash tank (1 , 4) in correspon- 20 
dence of a portion thereof located downstream 
of said filtering means (5). 

5. Washing machine according to claim 1, char- 
acterized in that said programme control 25 
means (T1-T7) comprise switching means (20) 
adapted to be actuated between a normal rest- 
ing setting and an operative setting in which 

the water recovery arrangement (11, 14, 15) is 
operative and inoperative, respectively. 30 
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